Background We examined prospectively the use of all-cause hospital in-patient care among public sector employees by using a 3-year pre-and post-retirement study window.
Introduction
Despite improved global health in the last decades, 1 the growing rate of early retirement due to disability burdens the economy of many OECD countries. 2 In addition to the increasing numbers of employees exiting the labour force, population aging is one of the drivers of growing health care expenditures, such as human resource costs. 3, 4 Retirement is a major life event and is likely to affect health, life-style and general well-being. 5 In 2011, 65% of Finnish pensioners retired due to non-disability and 32% due to disability at an average age of 59.7 (statutory retirement age between 63 and 68 years). 6 Previous findings on the effect of retirement on subjective and objective health remain inconsistent, 4 whereas positive, 7 -13 negative 14 -16 or no effects 17 -19 of retirement on self-rated health, mental health, use of antidepressant medicine and mortality have been reported. Only few studies have investigated changes in pre-and post-retirement use of hospital care. In a 13-year population-based follow-up study, Wallman et al.
reported increased health care utilization, which remained high during the follow-up among prematurely retired men compared with the general population reference group. Knowledge on retirement-related health effects is needed for developing pension systems. Our aim was to study objectively the effects of retirement on health among disability and non-disability retirees. Longitudinal data on 5269 public sector employees from midlife to old age with corresponding register-based data on retirement and hospital in-patient admission and discharge dates enabled us to analyse prevalence in use of hospital care 3 years before and after retirement. Based on previous findings, we hypothesized that disability retirement in the main diagnose groups would be associated with increased prevalence of pre-retirement hospital in-patient care use. 8,11 -13 Furthermore, we expected to find a decline in use of hospital care after disability retirement.
Methods

Participants
The Finnish Longitudinal Study on Municipal Employees by the Finnish Institute of Occupational Health included 6257 public sector employees aged 44-58 years chosen randomly from all Finnish municipal employees at baseline in 1981 and followed-up thereafter. 20 -22 The study is ongoing with register-based data until 31 July 2009. We included all participants with data on type and date of formal retirement and hospital in-patient care use 3 years before and after retirement, thus leaving us with a sample of 5269 participants (43.2% men). Sixty-one per cent resided in cities with citizens of .30 000. Of those excluded from this study, 129 participants died before completing the 6-year study window, 480 participants retired before completing the 3-year preretirement time, 309 had missing data on retirement (due to e.g. migration before retirement) and 70 had missing data on hospital care. Compared with the sample in the current study, those with missing register data on either retirement or hospital care, other than being more frequently men (53%, x 2 ¼ 30.611, df ¼ 1, P , 0.001) and blue-collar (versus upper or lower white-collar) employees (58%, x 2 ¼ 66.506, df ¼ 2, P , 0.001), did not differ from participants of this study. Compared with the study participants, those who died either before retiring or before completing the 6-year study window were typically men (73%, Non-disability and diagnose-specific disability retirement
Date and type of retirement and primary diagnosis for disability retirement was provided by the Finnish Centre for Pensions and linked to the survey data using a unique personal identification number. Study participants retired during January 1984 and July 2000, at ages 52 to 68. During that time, statutory retirement age for municipal employees was 63 years, with the exception of special groups (e.g. pre-school teachers, bus drivers and nurses). 22 Besides statutory retirement, employees could apply for an individual early retirement at the age of 58 years. This was usually done for various reasons and meant that the pension was permanently reduced. 23 Together these two forms of retirement comprised the non-disability retirement group in the current study. Transitioning into retirement was a permanent decision, with no possibility to further participate in paid work.
Before reaching the statutory retirement age, employees can apply for disability pension if they are due to a medically confirmed illness unable to continue working even after periods of rehabilitation, re-education or assistance. 6 We classified disability retirements according to International Classification of Diseases (ICD 8-10) into the following groups: diseases of the musculoskeletal system (ICD 8-9 codes 710-739 and ICD 10 codes M00-M99), diseases of the circulatory system (ICD 8-9 codes 390-459 and ICD 10 codes I00-I02), mental disorders (ICD 8-9 codes 290-319 and ICD 10 codes F00-F99) and all other diagnoses which included, e.g. diseases of the respiratory (n ¼ 78) or nervous systems (n ¼ 44) and injuries or poisoning (n ¼ 54).
All-cause hospital in-patient care use All-cause hospital in-patient admission and discharge dates which took place between 1 January 1981 and 31 July 2003 were extracted from the Finnish Hospital Discharge Register for the participants by using a personal identification code that all Finnish citizens have had since 1971. 24 Hospital inpatient care use was defined as an overnight stay or day surgery in a central, district, or university hospital or health centre, which had an admission and discharge date and lasted for 1 day or more. Mortality dates were obtained from the Finnish National Population Register.
Covariates
Respondents' age at retirement was calculated by using the date of retirement. Occupational class was measured by classifying respondents at baseline into blue-collar (e.g. maintenance and home care), lower white-collar (e.g. transport work and dental care) and upper white-collar ( physician and teacher) employees, based on objective job characteristic assessments. 20 The presence of physician-diagnosed major chronic illnesses was evaluated at baseline. These illnesses included musculoskeletal diseases (e.g. arthritis and degenerative back diseases), CVD (e.g. hypertension and angina pectoris), metabolic disorders (e.g. diabetes and obesity), mental disorders (e.g. depression and anxiety) and cancer (benign or malignant). Lifestyle factors included smoking status (never smoked/ever smoked), alcohol consumption (at least once a week/less) and physical activity during previous year (vigorous activity at least once a week/less).
Statistical analyses
A 6-year study window for each subject as days starting from 3 years (365 days/year) before and ending with 3 years after retirement was calculated. For each day within the study window, we formed an indicator variable expressing whether the person was receiving hospital care at that day or not. This produced binary time-series data of 2190 days for each subject. We computed yearly accumulation of hospital care days for each individual in the 6-year study window (3 years before and after retirement). After each year, the hospital day counter was reset and we started counting new events for the next year from 0.
We used the Generalized Estimating Equation (GEE) model to assess the yearly rates (R), which we assumed to follow the Poisson distribution. GEE modelling is a one of the standard methods for analysing correlated or repeated measures from longitudinal data. 25 Yearly rate ratios (RRs) were calculated based these consecutive follow-up years (22 versus 21, 21 versus0, etc.) by dividing R pre-retirement with R post-retirement . The reference category is the later follow-up year in each pairwise comparison. The follow-up years have been centred according to the zero-point of retirement, so that the follow-up includes the 3 years preceding retirement and 3 years following it. As all subjects start from 0 counts as the initial starting point, the Rs for the first time-point is 0 and hence the RRs for the comparison 23 versus 22 years are not mathematically defined (division by 0). Thus, this leaves only five points with properly defined RRs.
Descriptive statistics according to type of retirement were analysed using SPSS 18.0 (IBM Corporation, Somers, NY, USA). Descriptive figures on use of hospital in-patient care time-series data were produced using a script specifically designed for this purpose in the R programming environment, version 2.15.2.
Results
During the study window, 65% (n ¼ 3411, 40% men) of the participants transitioned into non-disability retirement, whereas 35% (n ¼ 1858, 51% men) retired due to disability (diseases of the musculoskeletal system n ¼ 908, 49%, diseases of the circulatory system n ¼ 353, 19%, mental disorders n ¼ 258, 14% and all other diagnoses n ¼ 339, 18%). Due to gender differences in type of retirement, the rates for use of hospital inpatient care were calculated separately for men and women. Sixty nine per cent of those who retired due to CVD and 34% of those who retired due to mental disorders were men. Baseline characteristics are presented in Table 1 . Compared with non-disability retirees, those who retired due to disability were younger at baseline, retired at a younger age, were likely to be more often men and blue-collar employees. Furthermore, they suffered more frequently from major chronic illnesses, smoked more, used alcohol more frequently and were physically less active. There were no statistical differences in the prevalence of pre-or post-retirement hospital care according to the size of the population in the living region.
In-patient hospital care use during the retirement transition
Prevalence of pre-and post-retirement hospital in-patient care use according to type of retirement during the study window is shown in Figs 1 and 2 . In contrast to the non-disability retirement group, pre-retirement hospital care use increased in all four diagnose-specific disability retirement groups. The amount of hospital care was particularly high for the cardiovascular, mental and other diagnose-specific disability retirement groups 1 year prior to retirement. Post-retirement use of hospital care decreased in all disability retirement groups, while remaining stable for non-disability retirees.
Longitudinal differences in use of in-patient hospital care according to retirement type
The RRs for pairs of consecutive years according to type of retirement, adjusted for baseline age and retirement age, are presented in Tables 2 and 3 . We observed a steep increase in the RRs for hospital care use 1 year before retirement among women who transitioned into disability retirement due to CVD (RR ¼ 0.22, 95% CI ¼ 0.13 to 0.38), due to mental disorders (RR ¼ 0.42, 95% CI ¼ 0.24 to 0.77) and due to musculoskeletal diseases (RR ¼ 0.67, 95% CI ¼ 0.51 to 0.88). For men during the year before retirement, the highest increase in the use of hospital care was found in the disability retirement due to CVDs and other diagnoses groups, as the RRs were 0.19 (95% CI ¼ 0.12 to 0.28) and 0.23 (95% CI ¼ 0.14 to 0.36), respectively.
RETIREMENT AND HOSPITAL IN-PATIENT CARE USE
Use of hospital care decreased after participants transitioned into disability retirement. When comparing the year of retirement to 1 year after retirement, RRs for use of hospital care decreased strongly for women in all diagnose-specific disability retirement groups, except for those retired due to mental disorders. Participants were followed up for 3 years before and after retirement; vertical line indicates retirement. 
Discussion Main finding of this study
A steep increase in the use of hospital care among disability retirees in the year before retirement was followed by a decrease during the first year of retirement for men and women. Corresponding trends were not found among non-disability retirees. While transitioning into disability retirement appeared to bring notable reductions in hospital care, especially among men who retired due to mental disorders or CVD and women who retired due to cardiovascular or musculoskeletal diseases, the decrease in post-retirement care was less pronounced for women retiring due to mental disorders. These findings support our hypotheses on the positive effects of disability retirement on an objective health measure, use of hospital in-patient care, and thus are consistent with other studies 4 reporting positive post-retirement changes in both subjective 8, 9 and objective health.
-13
What is already known on this topic
While the majority of studies have reported a positive effect of retirement on various subjective and objective health measures, mixed results have also been found. 4 Some of these inconsistences may stem from structural and/or statistical endogeneity, 26, 27 which refers to a potential reversed causality in the relationship between timing of retirement and health and/or to the existence of an un-modelled effect from an observed or unobserved variable or variables on both health trajectories and the retirement decision per se.
26
As only few studies have investigated changes in pre-and post-retirement use of hospital care, this association also remains unclear. In a 13-year population-based follow-up study, Wallman et al. 15 reported that disability retirement had limited effects on utilization of hospital care and that the deterioration of health seemed to be broader than reflected by the retirement diagnosis. 15 Despite these findings, poor working conditions and excessive job strain, especially for those with low mental and physical resources, have been linked to adverse health effects in previous studies. 28 -30 Furthermore, physical and mental work strain and adverse psychosocial work factors seem to be a major cause of disability retirement. 31, 32 What this study adds Findings of the current study elaborate on the complex relationship between retirement and health by showing a positive effect of retirement on use of hospital care among disability retirees. Furthermore, we show that the patterns of hospital care use vary according to disability diagnoses and gender. Use of hospital in-patient care can be considered a reliable indicator of, e.g. fatal and non-fatal CVD. 33 To control for structural endogeneity, 26, 27 we analysed separately use of preand post-retirement hospital care in both disability and non-disability retirement groups. Some recent studies have indicated that use of hospital care, e.g. among individuals with mental disorders, may vary according to regions. 34 In the current study, the prevalence of pre-or post-retirement hospital care did not differentiate according to the size of the population in the living region. Furthermore, attrition was minimal due to use of register-based retirement and use of hospital in-patient care.
Several factors may explain these findings. First, the general increase in hospital care in the year before retirement in disability retirement groups may partly be explained by the increasing prevalence of ill health. Earlier findings in this cohort show an increased prevalence of major disability causing diseases from baseline 1981 to follow-up in 1985, 35 around the time the majority of the cohort transitioned into retirement. Second, employees' perceptions of excessive strain of the working life may increase with age due to declining resources. 36 These feelings of excessive strain typically initiate the 1-year-long process of applying for disability retirement.
We found notable decreases in hospital care use in the years after retirement in the disability retirement groups. First, these potentially beneficial health effects may be associated with the absence of job strain, 28 -30 which may have exacerbated the symptoms of the underlying chronic illness, leading to lower use of hospital care. Second, exiting working life due to disability can enable individuals to focus energy on health promoting activities, such as exercise and other leisure time activities. 37 Third, the decrease in use of hospital care among disability retirees may be due to the ceased need to further diagnose the debilitating illness after receiving a disability retirement decision, 15 or fourth, this may be due to successful treatment of the respective disease.
The prevalence of use of hospital in-patient care in the musculoskeletal disability retirement group was lower compared with all other disability retirement groups. This may possibly be due to the different treatment practices of the underlying chronic illnesses. While CVD and mental disorders, such as schizophrenia, typically require longer hospital stays (14 and 38 days in average, respectively), the corresponding number of days is lower for musculoskeletal diseases (6 days in average). 38 This trend in hospital care is also reflected in hospital discharges, which were lower for musculoskeletal diseases (1.3 per 100 000 population) compared with diseases of the circulatory system (2.7 per 100 000 population) and mental disorders (1.4 per 100 000 population). 38 Musculoskeletal conditions, which are becoming more prevalent in the aging Western population, typically require a combination of pharmacological and non-pharmacological treatments, such as exercise and various therapies 39 not administered in hospitals. Nevertheless, our findings suggest that in terms of use of hospital care, women who retire due to musculoskeletal diseases benefit from transitioning into retirement.
Limitations of this study
The first limitation to the current study is that we used allcause instead of diagnose-specific hospital in-patient care, which meant that some of the treatment respondents received was unrelated to the retirement process. We chose to analyse the use of all-cause hospital care, as previous studies have indicated that there may not be significant differences in the main discharge diagnosis between non-disability and disability retirees beyond admission frequency. 15 Furthermore, the chronic illness underlying disability retirement could cause individuals to be treated for a plethora of conditions. Second, some of the hospital in-patient care use might have been caused by the need to diagnose a chronic illness for the purposes of applying for disability retirement. Decrease in use of hospital care would in this case not indicate better objective health. Further, we cannot dismiss the possibility that this decrease was related to successful treatment of the respective disease. Despite relying on population-based data set representing a wide variety of municipal occupations and with both genders represented, study participants were occupationally active public sector employees, which should be considered when generalising the results on a population level. Finally, we acknowledge that the selective mortality and missing information may have affected current results. Those who died either before retiring or before completing the 6-year study window (2% of participants) were at baseline in poorer health and reported more frequent smoking compared with the participants. Furthermore, the prevalence of hospital care use was higher among those who retired due to CVD, compared with other disability groups.
Conclusions
Present results suggest that disability retirement decreases the need for use of all-cause hospital in-patient care and thus is beneficial for individuals' health. For women who retired due to mental disorders, the health benefits brought about by retirement seem to be limited. Thus, there is a need to monitor closely the health of these retirees. More information is also needed on the effect of job strain in the association between retirement and need of hospital care. The need to prolong working careers is becoming more evident in the future. As there was little variation in the pre-and post-retirement hospital care use of those who transitioned into non-disability retirement, our study indicates that this could be achieved without increasing the need for hospital in-patient care. 
